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(57) ABSTRACT

A control circuit and method for use with an electronic
cigarette box, the control circuit includes a charge manage-
ment module, an inner battery, a control module, a voltage
booster, a batter voltage detective module, a load detective
module and an indicative module. According to received
signals form the battery voltage detective module, the load
detective module and the charge management module, the
control module control the voltage booster adjusting a
charge voltage supplied from the inner battery and output-
ting a voltage to charge a charge load, and the control
module further control the indicative module displaying a
charge state. The control circuit provides indications of
various operation states or breakdown states, various charge
interfaces, functions of detecting load and protection for
inner battery and circuits.
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1
CONTROL CIRCUIT AND METHOD FOR A
PORTABLE CHARGING CARRYING CASE
FOR PROVIDING UNINTERRUPTIBLE
POWER TO CHARGE ELECTRONIC
CIGARETTE BATTERIES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This non-provisional application claims priorities under
35 US.C. §119(a) on Patent Application No.
201320410702.8 filed in P.R. China on Jul. 10, 2013, the
entire contents of which are hereby incorporated by refer-
ence.

BACKGROUND OF THE INVENTION

1. Technical Field

The present disclosure relates electronic cigarettes. More
specifically, the invention relates a control circuit and
method for electronic cigarette boxes.

2. Description of the Related Art

A prior art electronic cigarettes box is provided an exter-
nal power supply through a DC port, a control module in the
electronic cigarette box controls charging to a battery in the
electronic cigarette box and a battery bar inserted in the
electronic cigarette box. In the prior art, the electronic
cigarette box can not indicate power level of the inner
battery, and cannot remind a smoker when a load is con-
nected with no external power supply provided and lower
voltage of the inner battery. Further there is not any provided
protection for the circuit in the electronic cigarette box.

Therefore, the prior art cannot meet smokers needs and
must be improved.

SUMMARY OF THE INVENTION

The need in the art is addressed by the control circuit of
the invention. The invention teaches a control circuit and
method for providing indication of charge and discharge
state and a protection circuit in an electronic cigarette box.

In one aspect, the control circuit of the electronic ciga-
rettes box includes: a charge management module, an inner
battery, a control module and a voltage booster, and further
includes a battery voltage detective module, a load detective
module and an indicative module; the control module is
separately connected to the charge management module, the
inner battery, the voltage booster, the battery voltage detec-
tive module, the load detective module and the indicative
module, the charge management module is connected to the
voltage booster and the inner battery coupled to the battery
voltage detective module;

The charge management module, inputted a voltage from
an external power source, outputs a charge voltage to charge
the inner battery and sends a battery charge signal to the
control module; the inner battery is configure to output a
charge voltage when there is no voltage from the external
power source; the battery voltage detective module is con-
figured to detect the inner battery voltage and transmit a
battery voltage signal to the control module in real time; the
load detective module is configured to detect whether or not
a charge load is connected and transmit a load detective
signal to the control module in real time;

The control module, according to the battery voltage
signal, the load detective signal and the battery charge
signal, controls the voltage booster adjusting the charge
voltage and charging the charge load, and further controls
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the indicative module displaying a charge state of the inner
battery in real time. The load detective signal is a plugging
load signal or an unplugging load signal; the charge state
includes information of the inner battery such as: power
level, in charge, full charge, low battery voltage and dis-
charge.

In one embodiment, when an external power source is
supplied, the control module receives the battery voltage
signal and the battery charge signal, and calculates the
power level of the inner battery and further controls the
indicative module displaying the power level of the inner
battery; The control module also controls the indicative
module displaying in charge or full charge according the
charge state; the control module further controls the voltage
booster operative state according a plugging or unplugging
load signal.

The control circuit for use with an electronic cigarette box
according to the invention, wherein when no external power
source is supplied, the control module receives a battery
voltage signal, calculates a power level of the inner battery
according to the battery voltage signal, and further controls
the indicative module displaying the power level of the inner
battery;

The control module, when the battery voltage is less than
a preset low voltage, also controls the voltage booster
stopping operation and the indicative module displaying the
low battery voltage. The control module, when the battery
voltage is greater than or equal to the preset voltage, controls
the voltage booster operative state and the indicative module
displaying or not displaying discharge due to a plugging or
unplugging load signal.

In one embodiment, the control circuit includes a charge
interface module having a battery bar charge interface and
Micro-USB charge interface, the charge interface module is
separately connected to the voltage booster and the charge
load.

The control circuit further includes a battery protective
module, the battery protective module is connected to the
inner battery and is configured to protect the inner battery
when over current occurs.

In one embodiment, the control circuit includes an current
and full charge detective module, the current and full charge
detective module is separately connected to the control
module and the charge interface module;

The current and full charge detective module is config-
ured to detect a charging current to the charge load which is
connected to the charge interface module; the control mod-
ule, according to the charging current, controls the operation
state of the voltage booster and further adjusts the charging
current, or controls the voltage booster stopping operation
when it judges that the charge load is in full charge state
according the charge current. The control module includes a
MiCro-processor.

The indicative module includes at least one first LED
diode and at least one second LED diode. The first LED is
configured to display one of signals of charge in, charge full,
low battery voltage and discharge for the inner battery; the
second LED is configured to display power level for the
inner battery.

The load detective module includes a key switch and a
trigger switch, one end of the key switch is connected to the
ground, another end of the key switch is connected to the
micro processor; one end of the trigger switch is connected
to the negative of the charge interface, another end of the
trigger switch is connected to micro-processor; The key
switch is configured to detect a charge load plugging or
unplugging via the Micro-USB charge interface; the trigger
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switch is configured to detect a charge load plugging or
unplugging via the battery bar charge interface.

The battery voltage detective module includes a first
divider resistance and a second divider resistance; One end
of the first divider resistance is connected to the inner
battery, the other end of the first divider resistance is
connected to the microprocessor and one end of the second
divider resistance, and the other end of the second divider
resistance is connected to the microprocessor.

The charge management module includes a fuse, a zener
diode, a first transistor, a first MOSFET and a charger
control chip. The fuse is separately connected to the external
power source and the negative of the zener diode, the anode
of the zener diode is connected to the base of the first
transistor via a first resistance, the collector of the first
transistor is connected to the gate of the first MOSFET via
a third resistance, the emitter of the first transistor and the
supply of the first MOSFET are connected to the ground, the
drain of the first MOSFET is connected to the charger
control chip via a fifth resistance; The fuse is used for over
current protection; the zener diode is configured to stabilize
an inputted voltage, and when the inputted voltage exceeds
breakdown voltage of the zener diode, the first transistor will
turns on that cause the first MOSFET turning off to cut off
the external power source to protect circuits.

The battery voltage detective module includes a first
divide resistance and a second divide resistance; One end of
the first divide resistance is connected to the charger control
chip, another end of the first divide resister is connected to
one end of the second divide resistance and the micro
processor, another end of the second divide resistance is
connected to the micro processor.

The battery protective module includes a protective con-
trol chip and switch chip; The protective control chip is
configured to control the switch chip turning on or off
according to a detected current flowing through the switch
chip, and further control whether the inner battery operates.

The current and full charge detective modules a sampling
current resistance, one end of the sampling current resistance
is connected to the ground; and another end of the sampling
current resistance is connected to the negative of the charge
interface and connected to the micro processor via a resis-
tance.

The voltage booster includes an inductance, a booster
control chip, a diode, a second transistor and second MOS-
FET, the base of the second transistor is connected to the
micro processor via a resistance, the emitter of the second
transistor is connected to the ground, the collector of the
second transistor is connected to the gate of the second
MOSFET, the supply of the second MOSFET receives the
charge voltage via a resistance, the drain of the second
MOSFET is connected to the inductance, the booster control
chip is configured to boost the charge voltage; the micro
processor controls the second transistor turning on or off,
and further the second MOSFET is turned on or off.

In other aspect, a control method for use with an elec-
tronic box is provided by the invention, the control method
comprising steps as following:

S1, Generating a charge voltage from a charge manage-
ment module or an inner battery depending on whether an
external power source is inputted, if the charge voltage is
generated from the charge management module, then a
battery charge signal is transmitted to a control module; a
battery voltage detective module detecting a battery voltage
of the inner battery in real time and transmitting the battery
voltage signal to the control module; a load detective
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module detecting whether a charge load is plugged and
transmitting the load detective signal to the control module;

S2, according to the battery voltage signal, the load
detective signal and the battery charge signal, the control
module controlling a voltage booster to adjust the charge
voltage to the charge load; and the control module further
controlling an indicative module to display a charge state.

In one embodiment, when an external power source is
inputted, the step S1 further comprising:

The charge management module generating the charge
voltage to charge the inner battery and transmitting the
battery charge signal to the control module; The battery
voltage detective module detecting a battery voltage of the
inner battery in real time and transmitting the battery voltage
signal to the control module; The load detective module
detecting whether a charge load is plugged and transmitting
the load detective signal to the control module;

The step S2 further comprising:

The control module receiving the battery voltage signal
and the battery charge signal and calculating a power level
of the inner battery and further controlling the indicative
module to display the power level of the inner battery; The
control module also controlling the indicative module to
display in charge or full charge according to the power level
of the inner battery; The control module further controls the
voltage booster operative state according to a plugging or
unplugging load signal.

The control method for use with an electronic cigarette
box according to the invention, wherein when no external
power source is supplied, the step S1 further comprising:

The inner battery directly outputting the charge voltage;
The battery voltage detective module detecting a battery
voltage of the inner battery in real time and transmitting the
battery voltage signal to the control module; The load
detective module detecting whether a charge load is plugged
and transmitting the load detective signal to the control
module;

The step S2 further comprising:

the control module receives a battery voltage signal,
calculates a power level of the inner battery according to the
battery voltage signal, and further controls the indicative
module displaying the power level of the inner battery; The
control module, when the battery voltage is less than a preset
low voltage, also controls the voltage booster stopping
operation and the indicative module displaying the low
battery voltage. The control module, when the battery volt-
age is greater than or equal to the preset voltage, controls the
voltage booster operative state and the indicative module
displaying or not displaying discharge due to a load plugging
or unplugging signal.

To carry out the control circuit and method for use with
an electronic cigarette box, following benefit can be
achieved: the control circuit includes a charge management
module, an inner battery, a control module, a voltage
booster, a batter voltage detective module, a load detective
module and an indicative module. According to received
signals form the battery voltage detective module, the load
detective module and the charge management module, the
control module control the voltage booster adjusting a
charge voltage supplied from the inner battery and output-
ting a voltage to charge a charge load, and the control
module further control the indicative module displaying a
charge state. The control circuit provides indications of
various operation states or breakdown states, various charge
interfaces. The control circuit can detect plugging or unplug-
ging load, and protect the inner battery in the charging
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process and circuits in the short circuit situation. The charge
management module also provide an over voltage protection
function.

A detailed description is given in the following embodi-
ments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

The invention can be more fully understood by reading
the subsequent detailed description and examples with ref-
erences made to the accompanying drawings, wherein:

FIG. 1 is a structure schematic diagram of a control circuit
for use with an electronic cigarette according to the inven-
tion;

FIG. 2 is a circuit schematic diagram of a control module,
a load detective module and an indicative module of FIG. 1;

FIG. 3 is a circuit schematic diagram of a battery voltage
detective module of FIG. 1;

FIG. 4 is a circuit schematic diagram of a charge man-
agement module of FIG. 1;

FIG. 5 is a circuit schematic diagram of a battery protec-
tive module;

FIG. 6 is a circuit schematic diagram of a current and full
charge detective module of FIG. 1;

FIG. 7 is a circuit schematic diagram of a voltage booster
of FIG. 1;

FIG. 8 is a schematic view to show a load detective signal
of FIG. 1;

FIG. 9 is a flow chart to show control steps of a control
module of FIG. 1;

FIG. 10 is another flow chart to show control steps of the
control module of FIG. 1;

FIG. 11 is another flow chart to show control steps of the
control module of FIG. 1.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 is a structure schematic diagram of a control circuit
for an electronic cigarette box 10 according to the invention.
As shown in FIG. 1, the control circuit includes a charge
management module 100, an inner battery 300, a control
module 200, a voltage booster 400, a battery voltage detec-
tive module 600, a load detective module 900, an indicative
module 800, a charge interface module 90, a battery pro-
tective module 500 and a current and full charge detective
module 700.

The control module 200 is separately connected to the
charge management module 100, inner battery 300, voltage
booster 400, battery voltage detective module 600, current
and full charge detective module 700, load detective module
900 and indicative module 800. The charge management
module 100 is connected to the voltage booster 400 and the
inner battery 300 coupled to the battery voltage detective
module. The charge interface module 90 is connected volt-
age booster 400 and a charge load 20, the battery protective
module 500 is connected to the inner battery 300, and the
current and full charge detective module 700 is connected to
the charge interface module 90.

The charge management module 100, inputted a voltage
from an external power source 80, outputs a charge voltage
to charge inner battery 300 and sends a battery charge signal
11 to control module 200. The inner battery 300 is config-
ured to output a charge voltage when there is no voltage
from the external power source 80.
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The battery voltage detective module 600 is configured to
detect a voltage of the inner battery 300 and transmit a
battery voltage signal 12 to control module 200 in real time.

The load detective module 900 is configured to detect
whether or not the charge load 20 is connected and transmit
a load detective signal 13 to control module 200 in real time.
As shown in FIG. 8, the load detective signal 13 is a
plugging load signal 131 or an unplugging load signal 132.

As shown in FIG. 9, the control module 200, according to
the battery voltage signal 12, the load detective signal 13 and
the battery charge signal 11, controls the voltage booster 400
adjusting the charge voltage and charging the charge load
20, and further controls the indicative module 800 display-
ing a charge state of the inner battery 300 in real time.

The charge state includes information of inner battery 300
such as: power level, in charge, full charge, low battery
voltage and discharge.

Specifically, as shown in FIGS. 10 and 11, the control
steps of the control module 200 is detailed as follows.

when an external power source is supplied:

Charge management module 100, inputted a voltage from
an external power source 80, outputs a charge voltage to
charge inner battery 300 and sends a battery charge signal to
control module 200;

Control module 200 receives a battery voltage signal and
the battery charge signal, and calculates a power level of
inner battery 300 and further controls indicative module 800
displaying the power level of inner battery 300;

Control module 200 also controls indicative module 800
displaying in charge or full charge according the charge
state;

Control module 200 further controls voltage booster 400
operative state according a plugging or unplugging load
signal. Control module 200 can know that external power
source 80 is supplied when a battery charge signal is
received, and does not need judge whether battery voltage of
inner battery 300 is low. Because at this situation external
power source supplies the charge voltage to charge a charge
load and low voltage inner battery can not discharge to the
charge load.

When no external power source 80 is supplied:

Inner battery 300 directly supplies a charge voltage and
control module 200 can not receive a battery charge signal,
in this situation it is to be considered whether inner battery
300 discharges in low battery voltage.

Control module 200 receives a battery voltage signal,
calculates a power level of inner battery 300 according to the
battery voltage signal, and further controls indicative mod-
ule 800 displaying the power level of inner battery 300;

Control module 200, when the battery voltage is less than
a preset low voltage, also controls voltage booster 400
stopping operation and indicative module 800 displaying the
low battery voltage.

Control module 200, when the battery voltage is greater
than or equal to the preset voltage, controls voltage booster
400 operative state and indicative module 800 displaying or
not displaying discharge due to a plugging or unplugging
load signal. Specifically when the battery voltage is greater
than or equal to the preset voltage and control module 200
receives a plugging load signal, then control module 200
controls voltage booster 400 charging the charge load and
indicative module 800 displaying discharge; when the bat-
tery voltage is greater than or equal to the preset voltage and
control module 200 receives an unplugging load signal, then
control module 200 controls voltage booster 400 stopping
operation and indicative module 800 not displaying dis-
charge.
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According to the invention, indicative module 800 pro-
vides indications of various operation states or breakdown
states. Load detective module 900 can detect plugging or
unplugging load. Charge management module also provide
an over voltage protection function.

Charge interface module 90 has a battery bar charge
interface 91 and Micro-USB charge interface 92, Micro-
USB interface can be used for other charge loads except a
battery bar of electronic cigarette, such as cell phone battery
etc., it is convenient to customer.

Battery protective module 500 is configured to protect
inner battery 300 specifically in short circuit condition.

Current and full charge detective module 700 is config-
ured to detect a charge current to the charge load, control
module 200, according to the charge current, controls the
voltage booster operative state and further adjusting the
charge current, or controls the voltage booster stopping
operation when it judges that the charge load is in full charge
state according the charge current. For example if the charge
current detected by current and full charge detective module
700 is greater than normal charge current, control module
200 controls voltage booster 400 lowering the voltage to the
charge load so as to adjust the charge current to normal;

If the charge load is fully charged, the charges current
should be very small and be detected by current and full
charge detective module 700, control module 200 controls
voltage booster stopping operation, i.e. stopping charging to
the charge load.

A specific circuit of a preferred embodiment of the
invention is given for detailed description as below.

Following the node supplying the charging voltage is
named as the positive of the inner battery.

FIG. 2 is a circuit schematic diagram of a control module,
a load detective module and an indicative module of FIG. 1,
in FIG. 2,

The control module 200 includes a microprocessor U4, a
preferred type of microprocessor U4 is HT46R065, made by
HOLTEK SEMICONDUCTOR INC. in Guangdong prov-
ince, China. A VDD pin of microprocessor U4 is connected
to the positive of the inner battery and connected to the
ground via a capacitor C14, an AN1 pin of microprocessor
U4 is connected to 2.5V electric signal and a VSS pin of
microprocessor U4 is connected to the ground.

Indicative module 800 includes as least one first LED
diode configured to display signals of in charge, full charge,
low battery voltage and discharge of the inner battery, and
includes at least one second LED diode configured to
display power level of the inner battery.

In the embodiment of the invention, advantageously, one
first LED diode LED1 and three second LED diodes LED2
to LED4 are chosen. First LED diode LED1 emits red light
and second LED diodes LED2 to LED4 emits blue light. The
negatives of LED1 to LED4 are separately connected to PB0
to PB3 pins of U4 via resistances R25 to R28, the positives
of LED1 to LED4 are all connected to the ground.

Specifically when LED1 displays in charge, it flashes in
high frequency, 5 times per second preferably; when LED 1
displays full charge, it emits light and does not flash; when
LED1 displays low battery voltage, it flashes in low fre-
quency, one time per two seconds preferably; when LED 1
displays discharge, it flashes in low frequency and its
brightness is waning Second LED diodes LED2 to LED4
displays power level of the inner battery, when the power
lever is over 30 percent of the full power level, LED2 emits
light, when the power level is over 60 percent of the full
power level, LED2 and LED3 emit light, and the like.
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Therefore indicative module 800 indicates various operative
states and breakdown states through LED diodes, and dis-
playing way can be made.

Load detective module 900 includes a key switch K1 and
a trigger switch K2, one end of key switch K1 is connected
to the ground, the other end of key switch K1 is connected
to RES pin of microprocessor U4 and connected to the
positive of the inner battery via resistance R21; one end of
trigger switch K2 is connected the negative of the charge
interface OUT-, the other end of trigger switch K2 is
connected to PA6 pin of microprocessor U4 and the positive
of the inner battery via resistance R22;

Key switch K1 is configured to detect plugging or unplug-
ging a charge load via Micro-USB interface 92, trigger
switch K2 is configured to detect plugging or unplugging a
charge load via battery bar interface 91, therefore load
detective module 900 can detect plugging or unplugging a
charge load.

FIG. 3 is a circuit schematic diagram of a battery voltage
detective module of FIG. 1, in FIG. 3

Battery voltage detective module 600 includes a first
divider resistance R6, a second divider resistance R7, and
filter capacitor C4;

One end of first divider resistance R6 is connected to the
positive of the inner battery, the other end of first divider
resistance R6 is connected to PC3 pin of microprocessor U4
via second divider resistance R7 and connected to AN2 pin
of microprocessor U4, filter capacitor C4 is connected to
second divider resistance R7 in parallel, therefore battery
voltage detective module 600 can detect voltage of inner
battery 600 for calculating power level and low battery
voltage protection.

FIG. 4 is a circuit schematic diagram of a charge man-
agement module of FIG. 1, in FIG. 4,

Charge management module 100 includes a fuse F1, zener
diode 71, a first transistor Q1, a first MOSFET Q2 and a
charger control chip U1, type of charger control chip U1 is
VA7204. LED pin of charger control chip Ul is connected
to PWM pin of microprocessor U4, CHRG pin of charger
control chip U1 is connected to PA5 pin of microprocessor
U4, and BAT pin of charger control chip U1 is connected to
the positive of inner battery 300 and connected to the ground
via capacitor C3, BAT pin of charger control chip U1 outputs
the charge voltage.

One end of fuse F1 is connected to VCC terminal of
interface L1 of external power source 80, the other end of
fuse F1 is connected to VCC pin of charger control chip Ul
and the negative of zener diode Z1, the positive of zener
diode 71 is connected to the base of first transistor Q1 via
first resistance R1, the collector of first transistor Q1 is
connected to the gate of first MOSFET Q2 via third resis-
tance R3, the gate of first MOSFET Q2 is connected to VCC
pin of charger control chip Ul via forth resistance R4, the
emitter of first transistor Q1 and the supply of first MOSFET
Q2 are connected to the ground, capacitor Cl and resistance
R2 are all separately connected to the base and the emitter
of first transistor Q1, the drain of first MOSFET Q2 is
connected to PROG pin of charger control chip Ul via fifth
resistance R5, VCC pin of charger control chip Ul is
connected to the drain of first MOSFET Q2 via capacitor C2.

Fuse F1 is used for over current protection; the zener
diode 71 is configured to stabilize an inputted voltage, and
when the inputted voltage exceeds breakdown voltage of the
zener diode Z1, first transistor Q1 will turns on that causes
first MOSFET Q2 turning off to cut off external power
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source 80 to protect circuits. So charge management module
100 provides charge management and over voltage protec-
tion.

FIG. 5 is a circuit schematic diagram of a battery protec-
tive module, in FIG. 5,

Battery protective module 500 includes a protective con-
trol chip U3, switch chip U5, and filter capacitor C12,
resistance R19 and resistance R20;

Type of protective control chip U3 is S8241. Switch chip
U5 includes integrated N-MOSFET and switch MOSFET.

One end of resistance R19 is connected to the positive of
inner battery 300, the other end of resistance R19 is con-
nected to the negative of inner battery 300 via filter capacitor
C12, resistance R20 is separately connected to VM pin of
protective control chip U3 and S2 pin of switch chip U5,
resistance R20 is configured to prevent current from reflux-
ing.

Protective control chip U3 is configured to control the
switch MOSFET turning on or off according to detected
current flowing through the integrated N-MOSFET, and
further to control whether inner battery 300 works, so
battery protective module 500 provides protection for inner
battery 300, especially in over current or short circuit
situation of inner battery 300; at same time protective
control chip U3 also provides protection for over charge or
discharge of inner battery 300.

Protective control chip controls switch chip U5 turning on
or off according current following switch chip U5, and
further controls whether inner battery 300 works.

FIG. 6 is a circuit schematic diagram of a current and full
charge detective module of FIG. 1, in FIG. 6,

Current and full charge detective module 700 includes a
sampling current resistance R18 and R17;

One end of sampling current resistance R18 is connected
to the ground, the other end of sampling current resistance
R18 is connected the negative of the charge interface OUT-
and AN3 pin of microprocessor U4 via resistance R17.

If'a charge current detected by sampling current resistance
R18 is greater than normal charge current, control module
200 controls voltage booster 400 lowering the voltage to the
charge load so as to adjust the charge current to normal; If
the charge load is fully charged, the charges current should
be very small and be detected by sampling current resistance
18, control module 200 controls voltage booster stopping
operation, i.e. stopping charging to the charge load.

FIG. 7 is a circuit schematic diagram of a voltage booster
of FIG. 1, in FIG. 7, voltage booster 400 includes an
inductance L, booster control chip U2, a diode D1, a second
transistor Q3 and second MOSFET Q4, type of booster
control chip U2 is CP2121. EN pin of booster control chip
U2 is connected to PCO pin of microprocessor U4 and is
configured to receive control signal from microprocessor
U4.

The base of second transistor Q3 is connected to PC0 pin
of microprocessor U4 via resistance R11 and connected to
the ground via resistance R10, the emitter of second tran-
sistor Q3 is connected to the ground, the collector of second
transistor Q3 is connected to the gate of second MOSFET
Q4 and connected to the supply of second MOSFET Q4 via
resistance R9, the supply of second MOSFET Q4 is con-
nected to the positive of the inner battery via resistance R8,
BAT pin of charger control chip Ul provides the charge
voltage and connected to the ground via two parallel capaci-
tors C5 and C6, the drain of second MOSFET Q4 is
connected to SW pin of booster control chip U2 via induc-
tance L, the positive of diode D1 is connected to SW pin of
booster control chip U2, the negative of diode D1 is con-
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nected to the positive of the charge interface OUT+ and
connected to the ground separately via capacitors C7 to C9,
one end of resistance R14 is connected to the negative of
diode D1, the other end of resistance R14 is connected to FB
pin of charger control chip Ul and connected to the ground
via resistance R13, one end of resistance R15 is connected
to ANO pin of microprocessor U4, the other end of resistance
R15 is connected to the negative of the charge interface
OUT- and connected to the ground via resistance R16.

Booster control chip U2 is configured to boost the charge
voltage;

The base of second transistor Q3 is configured to receive
control signal from microprocessor U4 that controls second
transistor Q3 turning on or off to control second MOSFET
Q4 turning on or off and finally controls whether voltage
booster 400 operates.

A control method for use with an electronic box is
provided by the invention, the control method comprising
steps as following:

S1, Generating a charge voltage from charge management
module 100 or inner battery 300 depending on whether an
external power source is inputted, if the charge voltage is
generated from the charge management module 100, then a
battery charge signal is transmitted to a control module 200;

battery voltage detective module 600 detecting a battery
voltage of inner battery 300 in real time and transmitting the
battery voltage signal to the control module 200;

load detective module 900 detecting whether a charge
load is plugged and transmitting the load detective signal to
control module 200;

S2, control module 200, according to the battery voltage
signal, the load detective signal, and the battery charge
signal, controlling voltage booster 400 to adjust the charge
voltage to the charge load, and controlling indicative module
800 to display a charge state.

When an external power source is inputted, the step S1
further comprising:

Charge management module 100 generating the charge
voltage to charge the inner battery 300 and transmitting the
battery charge signal to control module 200;

Battery voltage detective module 600 detecting a battery
voltage of inner battery 300 in real time and transmitting the
battery voltage signal to control module 200;

Load detective module 900 detecting whether a charge
load is plugged and transmitting the load detective signal to
control module 200;

The step S2 further comprising:

Control module 200 receives a battery voltage signal and
the battery charge signal, and calculates a power level of
inner battery 300 and further controls indicative module 800
displaying the power level of inner battery 300;

Control module 200 also controls indicative module 800
displaying in charge or full charge according the charge
state; when the power level meets the condition of full
charge, indicative module 800 displays full charge, other-
wise it displays in charge.

Control module 200 further controls voltage booster 400
operative state according a plugging or unplugging load
signal; when a plugging load signal is received, control
module 200 controls voltage booster 400 operating, when a
unplugging load signal is received, control module 200
controls voltage booster 400 stopping operation.
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When no external power source is supplied, the step S1
further comprising:

Inner battery 300 directly outputting the charge voltage;

Battery voltage detective module 600 detecting a battery
voltage of inner battery 300 in real time and transmitting the
battery voltage signal to control module 200;

Load detective module 900 detecting whether a charge
load is plugged and transmitting the load detective signal to
control module 200;

The step S2 further comprises:

Control module 200 receives the battery voltage signal,
calculates a power level of inner battery 300 according to the
battery voltage signal, and further controls indicative mod-
ule 800 displaying the power level of inner battery 300;

Control module 200, when the battery voltage is less than
a preset low voltage, also controls voltage booster 400
stopping operation and indicative module 800 displaying the
low battery voltage.

Control module 200, when the battery voltage is greater
than or equal to the preset voltage, controls voltage booster
400 operative state and indicative module 800 displaying or
not displaying discharge due to a plugging or unplugging
load signal. Specifically when control module 200 receives
a plugging load signal, then control module 200 controls
voltage booster 400 charging the charge load and indicative
module 800 displaying discharge; when control module 200
receives an unplugging load signal, then control module 200
controls voltage booster 400 stopping operation and indica-
tive module 800 not displaying discharge.

It should be understood, of cause, that forgoing relates to
exemplary embodiments of the invention and that modifi-
cation may be made without departing from the spirit and
scope of the invention as set forth in the following claims.

What is claimed is:
1. A control circuit for an electronic cigarette box, com-
prising:

a charge management module,

an inner battery,

a control module,

a voltage booster,

a battery voltage detective module,

a charge interface module configured to separately con-
nect to the voltage booster and a charge load,

a load detective module and

an indicative module;

wherein, the control module is separately connected to the
charge management module, the inner battery, the
voltage booster, the battery voltage detective module,
the load detective module and the indicative module,
the charge management module is connected to the
voltage booster and the inner battery coupled to the
battery voltage detective module;

wherein, the charge management module, inputted a
voltage from an external power source, outputs a
charge voltage to charge the inner battery and sends a
battery charge signal to the control module; the inner
battery is configure to output a charge voltage when
there is no voltage from the external power source;

wherein, the battery voltage detective module is config-
ured to detect the inner battery voltage and transmit a
battery voltage signal to the control module in real
time;

wherein, the load detective module is configured to detect
whether or not the charge load is connected and trans-
mit a load detective signal to the control module in real
time;
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wherein, the control module, according to the battery
voltage signal, the load detective signal and the battery
charge signal, controls the voltage booster adjusting the
charge voltage and charging the charge load, and fur-
ther controls the indicative module displaying a charge
state of the inner battery in real time;

wherein the load detective signal is a plugging load signal
or an unplugging load signal; the charge state includes
information of the inner battery such as: power level, in
charge, full charge, low battery voltage and discharge;

wherein when the external power source is supplied, the
control module receives the battery voltage signal and
the battery charge signal, and calculates a power level
of the inner battery and further controls the indicative
module displaying the power level of the inner battery;

the control module also controls the indicative module
displaying in charge or full charge according to the
charge state;

the control module further controls an operation state of
the voltage booster according to the plugging or
unplugging load signal;

wherein when no external power source is supplied, the
control module receives the battery voltage signal,
calculates a power level of the inner battery according
to the battery voltage signal, and further controls the
indicative module displaying the power level of the
inner battery;

the control module, when the battery voltage is less than
a preset low voltage, further controls the voltage
booster stopping operation and the indicative module
displaying a low battery voltage;

the control module, when the battery voltage is greater
than or equal to the preset low voltage, controls an
operation state of the voltage booster and the indicative
module displaying or not displaying discharge due to
the plugging or unplugging load signal;

wherein, the charge interface module comprises a battery
bar charge interface and a Micro-USB charge interface;

wherein the control circuit includes a battery protective
module, the battery protective module is connected to
the inner battery and is configured to protect the inner
battery when over current occurs;

wherein the control circuit includes an current and full
charge detective module, the current and full charge
detective module is separately connected to the control
module and the charge interface module;

the current and full charge detective module is configured
to detect a charging current to the charge load which is
connected to the charge interface module, the control
module, according to the charging current, controls the
voltage booster operative state and further adjusting the
charging current, or controls the voltage booster stop-
ping operation when it judges that the charge load is in
full charge state according to the charge current;

wherein, the control module includes a microprocessor;

wherein the indicative module includes at least one first
LED diode and at least one second LED diode; the first
LED is configured to display the information of charge
in, charge full, low battery voltage or discharge of the
inner battery; the second LED is configured to display
power level of the inner battery;

wherein, the load detective module includes a key switch
and a trigger switch, an end of the key switch is
connected to the ground, an end of the key switch is
connected to the microprocessor; an end of the trigger
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switch is connected to the negative of the charge
interface, an end of the trigger switch is connected to
the microprocessor;

and wherein, the key switch is configured to detect a

charge load plugging or unplugging via the Micro-USB
charge interface, and the trigger switch is configured to
detect a charge load plugging or unplugging via the
battery bar charge interface.

2. The control circuit for an electronic cigarette box of
claim 1, wherein the battery voltage detective module
includes a first divider resistance and a second divider
resistance;

an end of the first divider resistance is connected to the

inner battery, an end of the first divider resistance is
connected to the microprocessor and an end of the
second divider resistance, and an end of the second
divider resistance is connected to the microprocessor.

3. The control circuit for an electronic cigarette box of
claim 2, wherein the charge management module includes a
fuse, a zener diode, a first transistor, a first MOSFET and a
charger control chip, the fuse is separately connected to the
external power source and a cathode of the zener diode, an
anode of the zener diode is connected to a base of the first
transistor via a first resistance, a collector of the first
transistor is connected to a of the first MOSFET via a third
resistance, a emitter of the first transistor and a source of the
first MOSFET are connected to a ground, a drain of the first
MOSFET is connected to the charger control chip via a fifth
resistance;

the fuse is used for over current protection; the zener

diode is configured to stabilize an inputted voltage; and
when the inputted voltage exceeds a breakdown voltage
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of the zener diode, the first transistor will turn on,
which that causes the first MOSFET turning off to cut
off the external power source to protect circuits.

4. The control circuit for an electronic cigarette box of
clam 3, wherein the battery protective module includes a
protective control chip and a switch chip;

the protective control chip is configured to control the

switch chip turning on or off according to a detected
current flowing through the switch chip, and further
control whether the inner battery operates.

5. The control circuit for an electronic cigarette box of
claim 4, wherein the current and full charge detective
modules a sampling current resistance, an end of the sam-
pling current resistance is connected to the ground, and an
end of the sampling current resistance is connected to the
negative of the charge interface and connected to the micro-
processor via a resistance.

6. The control circuit for an electronic cigarette box of
claim 5, wherein the voltage booster includes an inductor, a
booster control chip, a diode, a second transistor and a
second MOSFET, a base of the second transistor is con-
nected to the microprocessor via a resistance, a emitter of the
second transistor is connected to the ground, a collector of
the second transistor is connected to a gate of the second
MOSFET, a source of the second MOSFET receives the
charge voltage via a resistance, a drain of the second
MOSFET is connected to the inductor, the booster control
chip is configured to boost the charge voltage; the micro-
processor controls the second transistor to be turned on or
off, and further the second MOSFET is turned on or off.
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